Characterization by Hg2+ of two different pathways for mitochondrial Ca2+ release.
The addition of Hg2+ to loaded kidney mitochondria induces the fast release of the accumulated cation. The Ca2+-efflux reaction exhibits kinetics characteristics that depend on the extent of the binding of Hg2+ to the membrane. At high levels of Hg2+ bound (approx. 11 nmol/mg), Ca2+ efflux rate is highly insensitive to the temperature of incubation, and the efflux seems to be directly related to the internal free Ca2+ concentration. At these levels of bound Hg2+, accumulated Sr2+ is released with characteristics similar to those observed with Ca2+. At lower levels of Hg2+ binding (2.5 nmol/mg), the efflux reaction is highly dependent on the incubation temperature and on the internal free Ca2+ concentration; under these conditions Sr2+ is not released. NAD(P)H oxidation as induced by the low Hg2+ concentration is inhibited at the lower temperatures. Radiolabeled Hg2+ incorporates into two clearly defined regions of membrane proteins separated through sodium dodecyl sulfate gel electrophoresis. One of the regions corresponds to proteins of apparent high molecular mass (i.e., 150 kDa), and the other to proteins with apparent molecular masses of 37-25 kDa. Mitochondria incubated with 2 microM 203Hg2+ incorporate the radionuclide in proteins that have molecular masses of around 41 and 26 kDa. The results indicate that, depending on the amount of Hg2+ bound to the inner membrane, two clearly distinct Ca2+ release mechanisms can be distinguished.